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Domenico	Dispersion	Model	Sensi-vity	Analysis	
Nitrate	Concentra-on	from	SAS	#1	Predicted	in	Overburden	at	Well	#68	

Steady	State	Condi-ons	

Source	Depth	(6	8)	

K	(19.1	8/day)	

Hydr.	Gradient	(0.079)	

Porosity	(0.35)	

Long.	Disp	(10.53	8)	

Vert.	Disp.	(0.105	8)	

Trans.	Disp.	(1.053	8)	

Depth	at	POC	(0	8)	

Source	Conc.	(19	mg/l)	
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SOLUTE	TRANPORT	MODEL	RESULTS	USING	AT123D	
SAS	#1	and	SAS	#2	to	Well	at	#68	

Assuming	Groundwater	Flow	in	Vicinity	of	SAS#1	12/30/2016	
100	Long	Ridge	Road	

Carlisle,	Massachusetts	
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EPA	DAF	Default	Score: 20 (for	sources	up	to	0.5	acres)
Calculated	DF	= 24.2

	Estimated	Mixing	Zone	Depth	(d)	=	 2.53 m
Hydraulic	Conductivity	(K)	= 1,213 m/yr 10.9 f/tday

Hydraulic	Gradient	(i)	= 0.079 m/m 0.079 ft/ft
Annual	Recharge	(I)	= 0.457 m/yr 18 in/yr

Source	Length	(L)	Parallel	to	Flow	= 22.86 m 75 ft
Aquifer	Thickness	(da)	= 3.75 m 12.3 ft

(EPA,	1996.		Soil	Screening	Guidance:	User’s	Guide.	Publication	9355.4-23)

EPA	Dilution	Factor	Calculation
SAS	#1	100	Long	Ridge	Road
Carlisle,	Massachusetts

DF	=	1+	(Kid/IL)
d	=	(0.0112L^2)^0.5	+	da{1-exp[(-LI)/(Kida)]}



EPA	DAF	Default	Score: 20 (for	sources	up	to	0.5	acres)
Calculated	DAF	= 35.4

Concentration	at	Source	=	 19 mg/l
Concentration	at	Receptor	(#68	Well	overburden): 0.54 mg/l (assumes	flow	direct	to	receptor)

Mixing	Depth	(d)	=	 3.75 m (<	or	=	da)
Hydraulic	Conductivity	(K)	= 1,213 m/yr 10.9 f/tday

Hydraulic	Gradient	(i)	= 0.079 m/m 0.079 ft/ft
Annual	Recharge	(I)	= 0.457 m/yr 18 in/yr

Source	Length	Parallel	to	Flow	(L)	= 22.86 m 75 ft
Aquifer	Thickness	(da)	= 3.75 m 12.3 ft

Vertical	Dispersivity	(αv	=	0.056αL)	= 0.29 m
Seepage	Velocity	(Vs	=	Ki/ne)	= 274 m/yr

Effective	Porosity	(ne)	=	 0.35 %
Distance	to	Sensitive	Receptor	(xr)	=	 51.82 m 170 ft	(@	Well	#68)

Lognitudinal	Dispersivity	(αL	=	0.1	xr)	= 5.18 m

EPA	Dilution-Attenuation	Factor	Calculation
SAS	#1	-	100	Long	Ridge	Road

Carlisle,	Massachusetts

(EPA,	1996.		Soil	Screening	Guidance:	Technical	Background	Document.	EPA/540/R95/128)

DAF	=	1+	(Kid/IL)
d	=	(2αvL)0.5	+	da	{1	-	exp[(-LI)/(Vsneda)]}	


